A detailed analysis by means of electron microscopy of the cells inoculated with Ad-5 was reported and showed the presence of intranuclear crystalline viral aggregates and nonviral paracrystalline protein (Morgan et al. 1957 , 1960 , Neubert 1964 . However, there is no previous study on the change in the cytoplasmic com ponents, which is urgently needed. After viral infection, the process regulating transport of substances and energy production may be altered. The protein synthe sizing mechanism of the cell may also be affected. In order to determine the nature of the cytoplasmic changes, electron microscopic studies were undertaken. Electron microscopy: Cells were trysinized at various intervals of inoculation and centrifuged to form pellets. The pellets were fixed with Dalton's buffered osmium tetroxide (pH 7.6) for 1 hour. After dehydration through a series of ascending ehtyl alcohol solutions, the specimens were embedded in Epon 812. Thin sections were stained with uranyl acetate and lead citrate. 
Materials and methods

Normal WI cell
The principal morphologic feature of the normal WI cell is the extensive devel opment of the rough endoplasmic reticulum. The rough surfaced elements, cister nae, appeared as large flattened sacs, arranged mostly parallel to each other (Fig.  1) In the inoculated WI cell, the intranuclear viral patches and stipplings were first clearly visible at the twenty-fifth hour after inoculation.
Forty-four hours after inoculation, many intranuclear viral particles and dense patches were ob served. Large nonviral paracrystalline bodies of 2 to 3 u in diameter were formed in the nucleus (Fig. 3) . The structure of the nonviral protein crystals was similar to those produced in Hela and Hep-2 cells (Morgan et al. 1960 •~35,000.
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cells (Sun 1966 (Sun , 1970 of the mitochondria were disorganized by vacuolization (Fig. 4) . In some of the mitochondria, a dense granular material was present (Fig. 5) , and the cristae were twisted or entirely absent (Fig. 6) .
Disorganization of the parallel arrays of rough surfaced endoplasmic reticulum was frequent. Bleblike swellings were in portions of the endoplasmic reticulum. A continuous network of the cisternae of the ER was suggestive that ER was in the process of swelling along with partial fusion of the membranes of the cisternae (Fig. 4) . In some cells, there was evidence of partial loss of ribosomes from cister nal membranes.
In the metamorphosis of the ER, fine granular and sometimes filamentous materials accumulated inside the cisternae (Fig. 7) . Occasionally there also were "intracytoplasmic confronting cisternae" of endoplasmic reticulum (Fig.  5) . Sometimes, a large number of cytoplasmic filaments was also in the cytoplasm.
Discussion
The presence of nonviral protein crystals produced in different cell lines by Ad-5 has been reported previously (Sun 1970) .
Within the ER system, so formed were vesicular, tubular and cisternal patterns. The patterns within individual cells was highly diverse (Porter 1963) . The patterns also varied during the activities of the cell (Causey 1962).
Since the endoplasmic reticulum controls the process regulating transport of substances, energy production, and synthesis, the simultaneous changes in the intra canalicular spaces of rough ER are suggestive that the protein synthesizing mechan isms of the cell are affected by the Ad-5 viral infection. The dense homogeneous granular material or filamentous material in the swelling rough ER may be a pro duction of mucopolysaccharides, however, the significance of this secretory-like process is not known.
Mitochondria, as the "power house of the cell," are actively involved in cellular oxidation processes. The transport of molecules across the membranes of mito chondria and their localization within particular organelles are complex process requiring specificity of an exceedingly high order. Stress of any kind may be ex pected to produce notable structural changes, as has been shown in published re ports (David 1961, Sun and Saueressig 1968) . In general, swelling of mitochondria is thought to be a sign of early cell damage, usually reversible, whereas vesiculation and granulation point towards an inreversible injury (Rouller 1960) . The present study showed that viral infection has definitely affected the ultrastructure of cell components and disturbed the normal metabolism of WI cells. 
